Introduction
We closely investigated rapid changes in both pial arterial diameter and cerebral blood flow (CBF) during and after transient occlusion of the ipsilateral common carotid artery (CCA-O) in rats. The aim of this study was to elucidate how rapidly the resistant arteries react to acute occlusion of the stem artery and how CBF fol lows the arterial responses in the process of induction of collateral circulation.
The initial change occurring in the territory of the occluded artery is a reduction in perfusion pressure, which may stimulate autoregulatory mechanisms to maintain local CBF. It has not been fully investigated, however, in what manner and by what mechanisms both the cerebral vessels and CBF react to a sudden pressure reduction. While myogenic, metabolic, neuro genic, and endothelial factors have been extensively discussed concerning cerebral autoregulation,1 different factors might be dominant in different situations, and it has not been clarified how those factors work against acute change of local perfusion pressure.
On the other hand, since laser-Doppler flowmetry (LDF) has allowed noninvasive real-time monitoring of blood flow in the cerebral microcirculation , it has been demonstrated that local CBF varies from moment to moment, showing rhythmical flow motion in the phys iological condition.2,3 Such flow motion is considered to reflect vasomotion in the cerebral arteries .4,5 This suggests that we need to focus on the time course of changes in the order of seconds, when we try to analyze dynamic changes in the cerebral circulation.
It has been observed that CCA-O does not always produce cerebral infarction owing to collateral circu- maximum value of the reactive increase showed a linear MABP-dependent decrease, while no significant change was detected in the initial reduction in CBF (Fig 4  lower panel) . In the stable period during CCA-O, the pial arterial diameter increased according to the degree of hypo tension, and CBF remained at the control level when MABP was above 50mmHg, whereas CBF decreased significantly when MABP was below 45mmHg (Fig 4) .
There were no differences in the post-occlusive increase in CBF among the MABP levels.
Hypercapnia and hypocapnia
The values of blood gas analysis under hypercapnia and hypocapnia are summarized in Table 1 .
Under hypercapnia, arterial diameter and CBF in creased markedly before and during CCA-O (Figs 5, 6 induced dilation of the pial arteries. Our study showed that, once triggered, the pial arteries continued to dilate toward the maximum during 10s, even if the blood flow was restored. These phenomena involving pial arterial diameter and CBF suggest that vascular wall tension is controlled by changes in intraluminal pressure through a feedback mechanism which works within the order of seconds. It seems that it takes a few seconds for arteries to fully dilate in response to the initial pressure fall, and that an inappropriate reduction in vascular resistance allows CBF to become higher than normal before the arteries switch to constriction stimulated by high blood flow. Bevan and Joyce22 suggested that the blood flow per se possesses an ability to change the vessel wall tension. Thus, fluctuations in CBF occur before the vascular wall tension is readjusted to maintain a stable CBF. Such a feedback mechanism might also contribute to vasomotion or flow motion. During stepwise hypotension, the degree of reac tive increase decreased almost linearly in a MABP dependent manner. When MABP was 55-60mmHg, that is, near the lower limit of autoregulation, CBF did not overshoot, and when MABP was below the limit of autoregulation, CBF did not reach the pre-occlusive level. These findings suggest that the arteries in the hemisphere ipsilateral to CCA-O always dilate to nearly maximum extent as a reaction to the sudden fall of perfusion pressure, then the ischemic area is flushed dependent on a new perfusion pressure through collat eral pathways. This new perfusion pressure may relate to the systemic blood pressure. Therefore, the reactive increase would be dependent on MABP.
Under hypercapnia, CBF markedly increased, while the reactive increase decreased significantly. Under severe hypercapnia, when arteries in the whole brain are maximally dilated, sufficient collateral blood supply could not be expected. These findings suggest that active arterial dilation in the ipsilateral hemisphere and production of a difference in vascular resistance between the hemispheres is important for induction of collateral circulation.
Although it is well known that vasomotion and flow motion exist in the cerebral circulation,2-4 neither their physiological roles nor the mechanisms producing them have been clarified. Osol and Halpem23 postulated that intrinsic oscillation in membrane calcium and potassium conductance may underlie the rhythmic contractile activity of the arteries. Endothelial factors such as nitric oxide 24.25 may also be involved. Although CBF was maintained in the steady state during CCA-O, vaso motion and flow motion patterns were altered. Consid ering the results of our previous experiment, the changes in vasomotion during CCA-O in our present study can be explained by a reduction in perfusion pressure in the ipsilateral hemisphere. 
